Haem-polypeptide interactions during cytochrome c maturation.
Cytochrome c maturation involves the translocation of a polypeptide, the apocytochrome, and its cofactor, haem, through a membrane, before the two molecules are ligated covalently. This review article focuses on the current knowledge on the journey of haem during this process, which is known best in the Gram-negative bacterium Escherichia coli. As haem always occurs bound to protein, its passage across the cytoplasmic membrane and incorporation into the apocytochrome appears to be mediated by a set of proteinaceous maturation factors, the Ccm (cytochrome c maturation) proteins. At least three of them, CcmC, CcmE and CcmF, are thought to interact directly with haem. CcmE binds haem covalently, thus representing an intermediate of the haem trafficking pathway. CcmC is required for binding of haem to CcmE, and CcmF for releasing it from CcmE and transferring it onto the apocytochrome. The mechanism by which haem crosses the cytoplasmic membrane is currently unknown.